Selenophosphate Synthetase.
Selenophosphate synthetase, the selD gene product from Escherichia coli, is one of the enzymes required for the synthesis and specific insertion of selenocysteine into proteins directed by the TGA codon. Selenophosphate synthetases have been isolated from or are thought to be present in most organisms; however, the best characterized selenophosphate synthetase is from E. coli, in which both in vivo and in vitro studies have been performed. Leinfelder and coworkers showed that an E. coli mutant lacking an intact selD gene fails to incorporate Se into both the selenocysteine-containing enzyme formate dehydrogenase (FDH) and tRNA species that normally contain 2-selenouridine residues at the wobble position. Thus, this study strongly implicated selenophosphate as playing a major role in E. coli selenium metabolic pathways. The selenophosphate synthetase reaction requires some form of reduced selenium such as hydrogen selenide (HSe-) and ATP as substrates to generate a stoichiometric amount of SePO3, AMP, and orthophosphate. Studies of selenophosphate inhibition have provided further insight into the mechanism of selenophosphate synthetase. An assay by which AMP formation is measured in the absence of selenide showed that selenophosphate synthetase catalyzes hydrolysis of ATP to AMP and two orthophosphates in an uncoupled reaction. The sequencing of selenophosphate synthetase genes from various organisms reveals several conserved regions in the gene product. Recent investigations into the mechanism of selenophosphate synthetase have revealed a property of selenophosphate synthetase not previously observed. In samples of purified selenophosphate synthetase, an unusual optical absorption spectrum is seen.